The objectives of this study of pregnant women with asthma are 1) to describe their knowledge and attitudes of asthma in pregnancy and their self-efficacy in carrying out their self-management plan during pregnancy, 2) to determine if their knowledge, attitudes, and self-efficacy changed as their pregnancy progressed, and 3) to ascertain the relationship between knowledge, attitudes, and self-esteem and age, education, trimester of pregnancy, weeks of pregnancy, the number of times pregnant and live births. Sixty-eight pregnant women who had an asthma diagnosis were given knowledge, attitudes and self-efficacy questionnaires initially during the point of first contact (first or second) trimester (Time I) and subsequently during the latter part of their pregnancy (third trimester) (Time II). A demographic data form was also administered at Times I and II. Data were collected in an urban academic medical clinic and analyzed using SPSS 17. Data analysis utilized frequencies, paired samples t tests, and linear regression. There were no significant differences between Time I and Time II in attitudes and self-efficacy. Significant differences were limited to the knowledge questionnaire (t = 4.370, p = 0.05). There was a significant relationship between education and knowledge. Pregnant women with asthma had gaps in their knowledge of asthma in pregnancy, although their knowledge increased as their pregnancy progressed from Time I to Time II. Also, the more education the women had, the better they understood asthma. Education for pregnant women with asthma is tailored to their needs and modified as necessary. Nurses are prepared to address this challenge.
INTRODUCTION
Asthma is a major public health concern [1] . Authorities have estimated that there are more than 100 million asthma sufferers worldwide including 22 million Americans [2, 3] . Asthma affects people of all races, both sexes, and all ages in every region of the USA [4] . The incidence of asthma is particularly high among poor, African-American and urban inner city residents [5, 6] . Asthma attack prevalence is higher in children aged less than 18 years of age (8.5%) than in the adult population, (6.7%). The prevalence is higher in blacks compared to whites [7] .
In addition to the troubling and often life-threatening symptoms experienced by children, adults, and minorities, asthma affects 8.4% to 8.8% percent of pregnancies, making it one of the commonest medical complications of pregnancy [8] . While well-controlled asthma poses little to no risk to the fetus and mother, uncontrolled asthma during pregnancy has been associated with premature delivery, low birth weight, fetal death, pregnancy induced hypertension, hyperbilirubinemia, and an increased rate of delivery by cesarean section [9] [10] [11] [12] .
PROBLEM/PURPOSE
Because asthma and pregnancy can cause morbidity and mortality for both the mother and fetus/neonate, it is an important topic for research. The research on asthma in pregnancy has focused on diagnosis and treatment (primarily pharmaco-therapeutics). However the effectiveness of these treatments is dependent upon both the woman's knowledge and understanding of asthma during pregnancy and her ability to carry out the asthma self-management plan.
There is a wealth of literature that describes effective educational programs, knowledge about asthma management, attitudes toward asthma and self-efficacy for nonpregnant adults and children [13] [14] [15] [16] . However, research on these issues for pregnant women is limited. Only a few studies address these issues [17] . Research in this area is especially important since controlling asthma during pregnancy significantly reduces the risk to the fetus and the mother. The purpose of this study of pregnant women with asthma is three fold: 1) to describe their knowledge and attitudes of asthma in pregnancy and their self-efficacy in carrying out their self-management plan during pregnancy, 2) to determine if their knowledge, attitudes, and self-efficacy changed as their pregnancy progressed, and 3) ascertain the relationship between knowledge, attitudes, and self-esteem and age, education, trimester of pregnancy, weeks of pregnancy, the number of times pregnant and live births.
REVIEW OF LITERATURE
Success of any medical regimen (including the regimen for asthma) requires consideration of three patient variables: knowledge, attitude and self-efficacy. When the interaction of these variables occurs, it is more likely that the asthma treatment is effective. Knowledge enables the patient to perform the appropriate procedures to control symptoms (peak flow meters, medication administration, avoiding asthma triggers). Attitude more specifically refers to how a patient feels toward illness and her willingness to work with her health care providers to manage her asthma. Self-efficacy refers to the patient's confidence in her ability to contribute to the management of asthma [18] .
Knowledge
There are many review articles in which asthma education for pregnant women is recommended. Several researchers state that asthma education for pregnant women is an essential component of asthma management [19] [20] [21] [22] [23] [24] . Patient education aids in reassuring the women about their fears of the effects of asthma on themselves and their fetus, as well as providing the knowledge for self-management. Powrie, Larson, & Miller state that patients should receive pre-conceptual education about maintenance and rescue medications, measurement of PEFR, the proper use of inhalers, asthma prevention and adherence to an asthma action plan [25] .
Attitudes
Little research has been done to evaluate the impact of attitudes on asthma management/self-care. The majority of studies have been conducted on adult non-pregnant asthmatics. Richardson examined the perceived learning needs to manage the associated health problems in young adults with asthma [26] . In her study, she described the psychosocial aspect of asthma, some of which reflect a negative attitude toward the disease in her patient population. The sample consisted of 40 Canadians between the ages of 20 and 45 years old. Thirty-eight percent acknowledged that they experienced very unpleasant emotions and feelings with asthma causing frustration, anger, and resentment. "Scary" was how another individual described severe episodes. Another 30% stated that it was difficult to accept that they were diagnosed with a chronic illness. Forty-five percent said that they were embarrassed by asthma symptoms or by taking medication for asthma in public.
Beckmann surveyed over 300 women regarding their perceptions of their asthma during pregnancy [27] . One of the questions in the survey asked about emotional issues that the women experienced during their pregnancy. Responses indicated that the worry was a significant emotional response. Effects of medication on the baby and how an asthma attack affected the baby was of particular concern.
It is well known that psychological factors play an important role in asthma symptomatology and management with non-pregnant patients [28, 29] . How attitudes affect asthma management in pregnant women needs to be researched to determine their impact.
Self-Efficacy
Confidence in one's ability to successfully execute specific behaviors is known as self-efficacy. Self-efficacy is an essential component of self-management or self-care and affects asthma patients' abilities to be effective selfmanagers [30] . Self-efficacy in health care has been defined as "control over specific behaviors necessary in handling an illness" [31] . Aligned to self-efficacy is selfmanagement [32] . Self-management is used to describe the process whereby asthmatic patients make changes to their treatment in response to recognized changes in the severity of their symptoms in accordance with predetermined guidelines. When patients fail at self-management, and fail to adhere to treatment regimens, it is often not known whether the patients' noncompliance is due to an uncooperative attitude or to lack of self confidence in their ability to self-manage.
Shegog, et al. examined the effect of a theory based application of a computerized educational program for pediatric asthma self-management education [33] . This experimental pre-test, post-test study utilized gaming as the computer format. Children in both the control and the experimental group had positive impressions of the program and the intervention group showed significant improvement in self-efficacy when an outlier score was omitted.
In a systematic review of literature on sex and gender role and self-regulation on pregnant women with asthma. Clark, Valerio, & Gong found that incorporating sex and gender role influences in self-regulation education had a positive effect on their ability to manage asthma [34] . The authors call for more evidence-based asthma education interventions to help women with their asthma selfmanagement challenges.
Murphy, Gibson, Talbot, Kessell and Clifton investigated asthma self-management skills and knowledge in a group of pregnant women with mild, moderate, and severe asthma [17] . The study participants were given an educational intervention. The content included asthma control and management skillsand counseling where appropriate. The results of their study, demonstrated that there was an improvement in management skills after the intervention. In patients who had severe asthma, there was a significant decrease in the percentage of patients who were non-adherent to medication. Among mild, moderate and severe asthmatics there were significant increases in the proportion of patients with medication
The self-efficacy of pregnant patients with asthma has rarely been studied. Scientific inquiryhas been focused on self-management, of which self-efficacy is a significant part [35] . Research needs to be conducted that will reveal how confident asthma patients are regarding their self-management of asthma, now that they are pregnant.
Summary
As previous research results have indicated, asthma education knowledge, attitudes and self-efficacy are qualities that are essential for patients with chronic disease to be able to care for themselves in collaboration with health care providers. These three qualities are intertwined in fostering the success of the medical regime necessary for asthma control. There needs to be more research into the relationship of these variables and their impact on pregnant women with asthma.
THEORETICAL FRAMEWORK
Self-care agency, or responsibility for self-care activities, is the power to know and meet the demands for management of their care, and is the cornerstone of Dorothea Orem's Self-Care Deficit Nursing Theory. According to Orem, self-care behaviors are made up of deliberate actions individuals select and perform in sequence to meet self-care needs [36] . It is the focus of nursing to identify where the patient and family cannot practice self-care and aim to meet these self-care deficits. Self-care practice is dependent upon the patient's judgment of whether he/she can perform the measures. This is particularly important for a pregnant patient with asthma. By finding out what the patient knows about asthma, and what she wants to know adherence is improved and the incidences of acute episodes are reduced.
RESEARCH QUESTIONS
The study was designed to address the following research questions:
1) How knowledgeable are pregnant women with asthma about asthma in pregnancy?
2) What are the attitudes toward asthma in pregnancy of pregnant women with asthma?
3) What is the self-efficacy of pregnant women with asthma regarding carrying out their asthma self-management plan?
4) Is there a difference in the knowledge, attitudes and self-efficacyof pregnant women with asthma as they advance in their pregnancies?
5) Is there a relationship between knowledge, attitudes and self-efficacy and the demographic variables of age, education, trimester of pregnancy, weeks of pregnancy, the number of pregnancies and the number of live births.
DESIGN
The research design was descriptive and exploratory. Data was collected from pregnant women with asthma at Time I, early in pregnancy and Time II, toward the end of pregnancy.
SETTING
Participants were recruited from an urban high risk pregnancy clinic. They were referred to the clinic by their primary obstetrician, at the point in their pregnancy when their asthma was either diagnosed, became acute, or other high risk conditions were identified. The clinic was located in an inner city urban area and was part of the academic medicine facility of a university medical center and medical school. The clinic serves low income pregnant women.
SAMPLE
A power analysis (0.40 effect size, power of 0.80, alpha 0.005) determined that a sample size of 68 was appropriate for this study. A convenience sample of 101 women was recruited during their first trimester of pregnancy. Inclusion criteria were: diagnosis of asthma, the ability to understand English, and being over 18 years of age. In Illinois, pregnant adolescents can give consent for their own care during pregnancy. Exclusion criteria were: complications of pregnancy other than asthma that would likely result in prenatal hospitalization because their asthma would be managed by healthcare professionals during the hospitalization, diagnosis of mental retardation or psychosis to ensure ability to understand asthma and its management, and multiple gestation pregnancies because of the increased physiologic burden. Sixty-eight women completed the instruments at both Time I and Time II.
PROCEDURE
The proposal was reviewed and approved by the facilities' IRB and clinic medical director. Information sessions were given to clinic personnel and questions answered. Copies of the instruments were also presented to the personnel. The nurse manager was approached, asked and agreed to identify potential appropriate subjects. The nurse manager gave the women an information sheet about the study and requested permission to provide their names to the Research Coordinator. The Research Coordinator (RC) explained the study, answered any questions the women had, and obtained the women's signatures on the consent forms. Following informed consent, women were asked to complete the TI questionnaires at the point of first contact and provide information to facilitate follow-up for TII (point of second contact).
METHODOLOGY

Major Study Variables
This study contains four variables of interest: knowledge, attitudes, self-esteem and pregnancy. Since the measurement instruments for knowledge, attitudes and self-efficacy in pregnant women with asthma are adapted from other instruments or newly created, (a necessity, since there are few instruments available on the research questions) reliability and validity of each instrument is provided. Permission was obtained from the authors of the original instruments to adapt them for use in this study.
Instrumentation
Demographics
A demographic data sheet containing information on age, ethnic group, level of education, socioeconomic status, trimester of pregnancy, and years with asthma, previous experience with asthma in pregnancy, medications, asthma treatment and insurance was given to the subjects.
Knowledge of Asthma
The Asthma Questionnaire contains questions which assessed the respondents' knowledge of asthma. It was adapted from one that was used with mothers who had children with asthma. It contains 40 items: 38 items which employed a Likert Scale of "Agree, Disagree, Not Sure"; one item was multiple choice and one item is open ended. The multiple choice and the open ended questions did not affect the total score, but were used for information on the subject. Cronbach's Alpha Coefficient for this instrument with the study sample was 0.72. Factor analysis using the technique of Principal Component Analysis showed that there were four principal components that explained 29% of the variance.
Attitudes toward Asthma in Pregnancy
This instrument which explores attitudes towards asthma was developed for this studyfrom the work of Fishbein and Ajzen [37] . They define attitude as "a learned predisposition to respond in a consistently favorable or unfavorable manner with respect to a given object". The questionnaire had nine questions with a three item Likert-type Scale of "Agree, Disagree or Not Sure". For the study sample, the Cronbach's Alpha Coefficient is 0.69. Factor analysis revealed that the items loaded on three distinct components which accounted for 59% of the variance.
Self-Efficacy
Self-efficacy is measured by the Asthma Management Self-Efficacy Scale [38] . It contains 15 questions. The instrument consists of a Likert-type Scale which ranges from "Strongly Agree" to "Don't Know". Three of the 15 questions are reverse scored. The highest possible score that could be obtained is 35 and the lowest is zero. The instrument had been used previously with mothers of children with asthma, and the reliability statistic was calculated on the study sample. The Cronbach's Alpha Coefficient was 0.67. As a result of the Factor Analysis showed that five distinct components were identified whichexplained 61% of the variance.
DATA ANALYSIS
Data was analyzed using SPSS, version 17. Frequency tables and central tendencies were done on the demographic data. Frequencies, Chronbach's Alpha Coefficients, and Factor Analysis were calculated for each instrument. Paired Sample T-tests were done to compare the results of the instrument scores between Time I and Time II administration. Linear regression was done to determine the existence of any relationships among the variables.
RESULTS
Demographic Data
The sample at both Time I and Time II was fairly homogenous. At Time I and Time II the sample was primarily African-American, and in their early twenties. They were fairly well educated and had an income which qualified them for some form of public aid (see Table 1 ). 
Descriptive Statistics
To answer research questions one and two and three, descriptive statistics were done. Measures of central tendencies and variance were calculated (see Table 2 ).
Paired Samples T-Test
Paired Sample T tests were done to determine if there was any change in the scores of the instruments from time one to time two. Results that were significant were limited to the knowledge questionnaire (t = −4.370, p −0.05). For the variable knowledge, there was a significant difference between Time I and Time II. The correlation was 0.789 with a significance of 0.000. There were no significant differences between Time I and Time II on attitudes toward asthma and self-efficacy (see Table 3 ). 
Linear Regression
Linear regression was done to ascertain if there was a relationship between knowledge, attitudes and self-efficacy and the demographic variables of age, education, trimester of pregnancy, weeks of pregnancy and live births. There was a significant relationship found between knowledge and education. The significance was noted at Time I and at Time II (see Table 4 ).
DISCUSSION
Demographic data describes an overwhelmingly poor and minority sample at both times of data collection. The participants had few job opportunities. The majority were single and on public assistance. They received prenatal care at an urban clinic administered by an academic medical center. A preponderance of the subjects had persistent to mild/ moderate asthma. A minority of them used the peak flow meter regularly and surprisingly some still were smoking. Women were lacking in their knowledge of asthma in pregnancy at both Time I and Time II, but had gained some knowledge as they progressed in their pregnancy. Also, the more educated the women were, the greater their knowledge of asthma. This may be due to the influence of maturity, longer educational experience leading to greater understanding of the disease. Greater years of education may also lead to a better understanding of the strategies of asthma management.
FUTURE RESEARCH
There is a wealth of research opportunities available to Copyright © 2013 SciRes.
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NURSING IMPLICATIONS
The ultimate goal of asthma care during pregnancy is to avoid maternal hypoxic episodes and thereby maintain adequate oxygenation of the fetus [9] . Nurses have an essential role to play in the care of pregnant patients with asthma. As members of the health care team, they assist patients to navigate the various aspects of specialty medical and nursing care. Physical, educational and emotional needs are assessed and nursing interventions implemented.
History
Assessment begins with a thorough history which includes not only pregnancy-related data, but asthma data as well. Questions for data gathering include when asthma symptoms first began, pre-pregnancy management of asthma, the average length of time an attack lasts, what triggers are known to produce an attack, the severity of an attack, and specific measures used during an astma attack. 
Physical Examination
Heart and lung sounds along with techniques for maternal and fetal assessment are also utilized for comprehensive care. The lungs are assessed for any adventitious sounds and heart rate and rhythm are evaluated for any untoward symptoms associated with asthma or the pregnancy. Fetal heart rate and fundal height are done as per routine. Other obstetrical assessments (ultrasound, biophysical profile, blood tests) may be done as needed.
Nursing Interventions
Physiological Interventions
Possible nursing interventions depend upon the severity of asthma, the trimester of pregnancy and the presence of asthma or pregnancy complications. Interventions include administering and evaluating the results of the peak flow meter and pulse oximetry. If the patient's condition is unstable at the time of the visit or admission to the emergency room, arterial blood gases may also be ordered. Lab tests such as urinalysis, urine culture and CBC and differential may also be ordered, especially if there is a suspicion of a concomitant infection. Referral to a pulmonologist or perinatologist may be given with necessary contact information. Pulmonary function testing may be ordered. This is especially useful if baseline information is available from prior to the pregnancy.
Emotional Interventions
Feelings about being pregnant with the addition of asthma are important topics [39] . Examination of feelings is done in the initial and subsequent prenatal visits. Interventions include therapeutic listening in which patients can vent their feelings without fear of judgment. Referrals to support groups, and to counselors and nurses specializing in the area, may also be appropriate, especially if accessible and low cost. In some cases it may be of importance to identify any significant emotional triggers for attacks or altered responses to treatment when there are underlying emotional elements known to affect the patient's disease.
Educational Interventions
Educational assessment begins with asking what the patient already knows about how asthma affects pregnancy and vice versa. After the initial assessment, education interventions begin. Print media, videos, social networking, and web sites for support groups and educational groups are provided to the patient at the appropriate reading level. The content of each should be discussed with the patient and the questions answered. Besides the disease itself, and its effects on pregnancy, medications, peak flow meters and effects of smoking (in general, and in pregnancy) should be reviewed and problem solutions found if necessary. Other educational interventions are directed toward known individual triggers. For example, an individual may be a non-smoker, but engaged in activities or employment that put them at risk for symptoms from second-hand smoke. Similarly, if allergens have been a primary trigger, information about low cost options for allergy-proofing the sleeping area might be provided. Regardless of income level, or frequency of symptoms, educational interventions must be tailored to meet individual patient needs. In many cases, education will need to be provided "just in time" or even repeated when the patient is able to focus on the material. Nurses frequently offer patient education and assume that patients have learned what has been presented. Recent experience with another patient population validated that one of the major barriers to effective patient education is the nurse or other health care provider's belief that they know what the patient needs to know when in fact, patients have shared that they can't hear professional advice until their concerns have been heard. This finding has significant implications for the way patient education is designed.
CONCLUSION
Asthma is a globally prevalent disease. It affects all ages and races. Research findings of the current study indicate that although some women in the study were knowledgeable about their disease during pregnancy, many were not. Therefore, asthma education tailored to the effects of pregnancy on asthma and the effects of asthma on pregnancy is an essential component of patient education. Indeed, previous research has shown that asthma education is also necessary for asthma self-management for pregnant women [9, [18] [19] [20] [21] [22] [23] . Since knowledge increased as pregnancy progressed, and changes of pregnancy may have altered symptoms of asthma, education needs to be continuous and seamless throughout the pregnancy. The women's attitudes were generally positive toward having asthma in pregnancy. A positive attitude can be used to motivate women to seek and continue asthma education during the childbearing period, resulting in self-efficacy toward managing the disease. All three variables combine to culminate in successful self-management of asthma in pregnancy.
